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(57) Abstract: A sync rectifier circuit of winding voltage detection system using resistor elements is provided on the secondary 
side of a complex resonance type converter so as to achieve a high power conversion eflBciency and simplify the circuit arrangement, 
thereby reducing the circuit scale. An insulation converter transformer (PIT) has an enlarged gap length and a coupling coeflBcient 
of the order of 0.8, and the turn numbers of a primary winding (Nl) and second windings (N2A,N2B) of the PIT are set such that 
the levels of induced voltages of the secondaiy windings are equal to or smaller than 2V/T. This allows the flux density of the core 
of the PIT to be equal to or smaller than a predetermined value, thereby causing the rectified current on the secondary side to be in 
a continuous mode even under a heavy load condition. Moreover, inductors (Ld,Lo) are inserted into the rectified-current paths of 
the secondary side so that the reverse electromotive force of the inductors suppresses a reverse current that would otherwise occur 
in the rectified current, thereby fiirther reducing the reactive power. Furthermore, the insertion of the inductor (Lo) suppresses the 
high fiiequency noise that would otherwise overlq) with the secondaiy side current ou^ut voltage (EO). 
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a JcM«£i$^-f Jj-- H D A. DB ^^SMMHIi^gPD i 2 2^0 

5p.?t3 >5^>ifC i l.C i 2 <h:^>^^^rK^{g«ffi^e^£|iIii&)&^^l^e> 
n^o ^lO^^mjEM^iSlfilliS&Jc: J;o ¥m :3 > 5^ > it C i 1 - 

c ii (Dn^nmtvx. ^mxtjm&vkc <D-2m\zM]^^iyftu 

:i(Dm\z^-mmm^(D \z. M.n ^^it^miz^fsimm^'^\ 

i!)^mmhxmt}^mi^mf)'^^T-r^o ^cx. z:(d^^\zvx. 
m.^Atsm.}£^^^'r^^um^^\z'D\^^xmn&mmm^h 
r^^ hx .m xum'^ (o±mmm^z ^ \)^mxtimmY kc 

vx. —:kmx-( y'^>^n>;^'-'$r0m^p^\zmn^mii&u^ 

yifn>;'<-^\z^^X-(y^>^m^f)^i&m-^n^^^\zly 



0 
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}g?^n ^A'-iJ' LTl*> m^T^^-0\ZhX. MOS-FET 

Di. DM it}im.m\zmm-^n^o yyn-y^-t-\^T>\i\(Drj 
y-H. ^n^nx-r ^;/^>^m? Q2 (Dv-x. 

^Tc.:;^^ y ^m'^Q2 (D \^ > - V - :^m\zMVx\t. 
15 ^yijr c p <D^ ^ /'izy^ y :^ t — '^kmmN I ©u-'ir — v?-r>i5^ 

y^^mm2m(Dmm^^:^zsmw}mm\z^'Dx.mw(omm^ 
\z^^}^^^:/m^ c^'-httjaE) ^x-r ^;/5^>i^m^Qi, q2 

25 <D^<f-h\ZMl^xmmt^o ZLtl\Z^y) . 7.^ y ^> ^m^Q 
1. Q2\t.mm:0:^-( y'^>ifm^mzi^K^^-K\z:t>/:tyt 
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10 s . 

^iT, >;^-:$'b^>XPiT«. static <fc 

^tvxiits -:kmm.^\^mm^ (LI-CD l;:i:S«Sg*fi?^ 
tUT^l&f^t. Mi&bfellP^^mjEE^iglHli^ (Cp/ZLl) tJC 

So 



'CT/JP2004/011950 



26 

zin.&=.:kmmN 2 a. n 2 b j*. ^n^n^ >^ — ^ v ^ifin 

ggN2Al ib. #^J^*5D$SSBS#t^#|ggBJ:i#)iiS5N 2A2 t 

#«illKN 2BK##J^t>0«§|5^'^tr#^gI5Ji#«i§PN 2B2 
10 ^ . 

IKDJ^-a-O- J^^iliN2A, N2Blc:feViT> ±IB#«I§|5 N 2 AK 
N2A2> N2BK N2B2«. ^n^'nilIDm^®^->^^Wr 

So 

^UT. ;i CDz:;^#«iN 2A. N2BlC^bT«> M^ffl^^iib 
15 ^ ^}V(OMO S - F ETQ3.Q4 X^±W.MU(OnM 

mum^ifim^ e.n§o cne>Mos-FETQ3, Q4f^.'B3i^. 

±l2=:55s:#«t N 2A. N 2B (O^'ty ^ — ^ y ':f^ti\t. ^m^> 

20 X c o ©iE@>^^ ns o 

^hXs z:5fe#^N2A, N 2 B (D###i&ie)^a5«. > ^ 
L dl-^MO S - F E T Q3 © H l/-r >-^y — X bT^ —''A 

25 1$^ L d2-»'MO S - F E T Q4 © H l^-f >-^y — 7. UT, Zl^ 
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r^^.MO S - FETQ3,Q4(D HW-f>-V~XJC^bTit, 
^n^n. 4^5^^ ^-T H DD3, DD4 „ 

2 Al, #ma5N 2 Bl ?&^ty^??ig«gfEJ^i^tC:fe ViT«. MO S - F 
5 E T Q 3 J&m^J iCjf o =:)^#^N2A, N2B(D#^ 

§PN2A2. #|SI$N2B2^-^tPM^mSSj^i^(C::feViT«,MOS 

^r^. ^KDUs ±i3#llg|5N2AK ^l|g|5N2Bl Sr^^tyMdSm 
?iJ^i^l;i^V^Ttl. - :^#liN 2 A. N 2B(7)##^$&8e)iaBB<hM 
10 OS-FETQZ(D\^U^>ii<DmiZ. -i > ^ ^ 1. dl \Z 

y)^^tMO S-FETQ4(DFW-r>a;<Z)^(C-f>y 
1^ 1$^ Ld2 75t|t2?iJtc}f A^nSo 
15 -eUT. M O S - F E T Q 3 ^I^RrTSMidlil^t*. ZIJ^^H 
N2A ©#^i^t:>DSgl5<hMOS-FETQ3 ®y-h<fc(7)^lC 

MO s - F E T ^mwiT ^m.wjmm\t. —^Amm 

N2B (Dm^i^^^Ut MO S - F E T Qi h t<Om\Z. ^ 

^ ^ D ©j^-a-^ jiiBM o s - F E T Q 3 1*. ^n^'n#i^^ 

N 2 A2.#m[PN 2 B2 ICift® $ n § JE 5&t ± 13 hi&fetR 

gi ic^D^t±j$nT^ffi'r^«t'5Jc:$n. mos-fet 
25 h^g^Rg2 J: D ^nx^iif s «fc 5 $ nri^ ^ 
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MOS-FETti. h\Z:i->m&^^m-^ ^ }^ U ^ > 

^rc.mmm\z^:buo s - F E T <o^m> / ^ Xfsi E-msE.\^x . 

MOS - FETQ3,Q4 y5^>^!^llt"§feJ6a)liIS&T2& 

15 mmmR^m:^^\z^ k> . mm.n,m\zmm-^^xMo s - f e t 

Q3, Q4 ^:r>/:^:7^«I-r§1tfi^^MoTVi^fe®T2g)^o 

•tS,^. MOS-FETQ3s MOS-FETQ40K 

KjIII!^^ ^^^^-r S t SnS-J/*— hiS^RgU Rg2 Id^J bT«. 

20 l^Dg2 ^EI^t"^:'^lRli:i<fcD^^^T^<fc'5^c:L'TVi^„Jin 

e>->3^:/ h^-i$^-f:t— HDgK Dg2{Cj;oT«, ^^MT^J^-S 
JCMOS-FETQ3. Q4CDy— hA:^3^*<D#^ll^t^. 2in 

.^fe. ^ICD:®^, MOS-FETQ3©y-h-y — XTb^JC^ 

HDz2 <&jf Ab. I^1IIJCMOS-FETQ.4(0y-h-V — 
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T dtl x:^-^5^-r h* \Z^-dXUUO S - F E 

TQ3, Q 4 idO ViTOjgSJE^S^illHlgSdt}]^^ $ tl^ o 

5 l/-ri^i$^'i^>«{i) i:UTMOS-FETQ3> Q4(DWflEW'^;i' 
ICJiS C J^S^OD 5&«M^$ o ^niCcfcD, MOS-FETQ 

JSD. Jin e> ;y X :^ - 3^ -f :t— HDz j&«#SbTMO S - F E T 

10 ;i<3D«'&©:yx:^-iS^-r:^-HDz tbT^. x 

— m^ = ± 2 0 V (D , *fe> M^t^ cn e» X 

— :$^-r H D zK Dz2. RtJ^ x — ^-Y :t — H D z3, Dz4 
^n^nMOS-FETQ3> MOS-FETQ4lC^bTF^ 

^^#^N2A(Z)##$&J61Sfl5-MOS-FETQ3 (Dh^lz-f^Ppl. 

N 2 B ©##$&8e)iSBI5- M OS-FETQ4 (D \^ >m\ZMV 
XU. ^ ^ ■LA2 ^mXVXl^^^o 

<Z) L T § o 

z.o^'^izi&i,^^ >y ^ ^ >7s^m^\z;&rc'DX\^. 

> y ^ ^ 'L Al. Ld2 <hbT, ^^(Z>^3l§ItC^T<fc'57^tf — 



wo 2005/020416 li^ ^CT/JP2004/011950 



30 

nrc\£-xnr iz^-dt. u - K^^if at-^o ^vx. ^(d^ 
Ld2 hvx^^ yi$^^ ^ y7s^m^\z^t^'DX\t.z.ni^^ >^ 

^7 ^ L dK L d2 ^mX\t)k(Of^ 4Agl^ ^ A B m\Z^'t ^ t \Z\^ 

t;:¥Ba#tt$n-5MOS-FETQ3.Q4(DHI/-r 

bT(D U - H«iS^3i-rs «fc "5 Id LT^tt ^bT. C (D J; "5 

7^ t?-Xn T >i$^^ ^ >X J: o T-r >i5^^ ^ L dl, Ld2 

z. (D ^ ^ iz \^ u > mmo V - \^ m\z if - X :2 7 ^mmm^if 
^^^\z'rn\t.f$3mizmv:^^^u}f—xnrtvx(D^^ 

^1 i: T # ^ o 

^tc. m4Bm\t. MOS-FETQ3, Qi ^mmT V > 

J10:^-&«,.:/U > M0S-FETQ3. Q4 

JC!lg|jl!2|^t;i?^^b. d ©S^JlJI^JKiC J; t) -r >:^i7 L d 1 . L d2 
tvxo^m^o^ >^i7^>7.^m^^o\Z'r^'h(DX^^o 
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cni::<j;nt^. 7^ U > h S3^S^ (^Mit ^ 1^ Bt ^ > ^ ^ ^ I. 
^m-^^ 1 ^JciMt-o 

#iigi5N2Ai\N 2B1 ^m.n^mmt/^'^n^n^m :n >^ c 
10 iii^iPN 2 A2. N 2 B2 izmn^mmifi^ti^tL^m ::i yr^^c o 

^LT, <Z) ,k -5 J5:¥m:3 >x ^tf- C o OM^mjBE i: bT, gl 
15 CDJ;5/5; — ?^^fi!lltSSffi:^;«JBEE o j&t#e.nSo C © - #J it iSiS ttJ 

20 ^^£t5m;tJ^!^ii - H^-f>^llII^2fctt^-r^o mi - Y^y-i^"^ 

Rj^$n^e:<i:T^ > n — -^ h^>7.p i t© — j^#^n 

25 1 5{i^ e.-j^c#3^N2A. N2B{8yicfem^n§«:^35&tig{bTSd^ 

n}cJ:Dz:j^#JitJStB:^«JEEo <0 V ^ )V ^^^^^ ^ ^ ^ -5 
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oDtcfS UT^v ±i3x-r y'^>ifm^t^^^i&< -r^j^'D^zmm-r 
X. izmmt-^n^M.w^^\zMj^s-^-^^^ttvx^^ 

= 5VT. —^Amx-^ y — ^ <D7.^ y-^> ^m^x 

^.(D^'^u^^^mmtvx. ^ 1 m\z^Tmmmm tvx\i-i. 
^A<D \zvx^mm^(DmMi^m^v. i^rc. m^vx\^^^. 

z.(Dm\z^-r \z. Mii:n>/t-i$'h^>XP I T\t. y X. 

iz\^x^wivrcm^\zj;:y).m^ ummfa: ^icj^oxj^^K^n-s, 

4?tf >B*tii^ e>nS, ^ICDsJ^lf >B ^©^^gPlCMUT- 
2k, N2B) ^mm-t^o ^(D^^ izhx — ^km^mi^xs—'Amm 

i||d«#^$ti;fe3j^lf >B S±fBE EM3IT (CRl. CR2) IC 
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- 3 5. <fc b T S o 

^ yZf-Bi 1 . mm (D ^ ^ y G ^ m ^ ^ \Z V X ^ o ^ 
M = 0 . 8 SkT\zJ;:^mf^'^(0^m^m^^'^\zVX\f>^o 

•o^ ^ . thxm 2 7 mizmvrcimmm^(Dmm::i >/'^- 

10 ^ h^^XP I T ^izM^'^<D^milVX\^^^'h(DX 

afeSo iSi^s^^ y':fG\ts EMnrCRi, CR 2 (Df^^mm 

tiyx%. f^2 7 m^z^vrcmuwi^^^ hi&< fsi^ \z. 

•r^o mPiit. — ^#ilNl=8 0T. - :^#^N 2A= N 2B= 6. 
T (#i^g|5N 2 Al= N 2 A2= N 2 Bl= N 2 B2= 3 T) t f S ^1 t 

V /TUT thXlf^^o 

(N2A, N2B) (Drnm^^m^-r ^ :i ^X> 

— ;$7b^>XPIT©nT \Z:^\-f ^m-M^mfi^iS.T VX . H 2 7 

25 ^Tc. —:kmmn^mn >^>D-ci izjit. 0. oismf^ 
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TQ3, QHZ-Z>\^^XU. 3 OA/2 OV&^^bT^fef?. ^ (D :^ 
>^1^\t 2 . 5 m Q § o 

5 EIS:XK^ 60Jc5^t-.m5gI«, ^mXiinBEY kC= 1 0 0 V, 
:t/mja£VAC= 1 0 0V> M.mni]F 0 = 2 SW^Ol&f^^^bT 

= 2 5 W^*^ft^tO^# t 

15 — HDD2tCi5lEnSX^^;/5^>^^«SgIDS2tbTf*.^^T2lc:" 

^^n^ ^"DiZ. ^ — > > m \Z ^ \,^X U . ^>/'^ — i$^^:t— 

X'r^:/5^>^^^Q2oh'i^-r>-*v~-x&i^n. »3raTiT:t 

20 *fc. X-f Ql -hSaX'l' ^>^m^Q2 \Z 

M\^X^'M.\z:^y /:^yt ^ ^'^\Z\^X7s^ y ^> -tf^n^^ . ^ 

«giEIDS2{c:^bTl 8 0" f^^-h^yy hbfe?^?^t75:^o*fe. 
25 X-f !y^>i^^^Ql <DM««JEtbTfe.X-f^:/^>i^m^Q2 
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^LT. 7. ^ y ^ y -if m"? Q I , Q 2 (D :^ y ^ > 'if m ti }^ t — 
;km7 - y^m\zmm-^ -'Amw-n^mm^ (ci-ld izm 

nm. I o(D^m im2 sm^m) titter ^t. :^mm<Dmm<D 
10 ZL ii f)^ ^ f)^ ^ o ^nUs mB^>^^-i$' h^>xp I T(Dm^^ 
^ ^ y.x-fy^/b-^ Kfsi-Drczi h\z^^o 

15 (D\Z^CX. z:^#^N2A (D#li§BN2Al # e, tl S « JE V 2 

tvx\^. -Amum^mmm I o <Dmmizmvrcm^t-^n. 
R'D-Amm.^mtjmEEEo\zMm-r^mMm]^^}vx^^> 

21 0D«jBE V 2 hvxu. mmUN 2A1 ^c:#e.ns«^£^: 

20 bT5^bfe/0^\ Zl^^#MN2BlC*Dtt^#llgPN2B2lc43ViTfe 
m ^O^^^^Z J;:, y) miiL-m ± C X ^ ^ i:\ZfS. ^TcCCDm-^. 
^m^N 2A2, #«i?a5N 2B2 \Z^\^^X % . 'zi OMBY 2 tm^(0 
miiLf)'^^ U ^ h.(DX$> ^ o 

dCT. m 2 8 m\z^'rm&Y2 hit^vx^-^^^ \z. c 
25 (3Dii50tc^f«jEEV2«, —)km]S.m^mn.uiof)^ou^)v 
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'Amuy^i^umm, i o (D-^fu ^ u ^ -i ^ > ^iMfsi^ ^ o \z 

Bl) MOS-FETQ4(C>y-UT:t>l/'^;i/®'Jr— h 

10 l^^t 2\ZX 0 W^;l/t3^^^5J^?^?^t^nTVi§, MOS- 

F E T Q4 ©y- h - v-xMJc^ D sy- h - y-xr^«jEv 

GS4 ;i(>D 11 JE V 2 Q4 h - V — t UT^ 

[St l~tdl) iC^feViT, :r>mjE^^^$iirS. 
15 mm t 1 - t dl :;&t,MO S - F E T Q4 ® :t->^WD0N2 ty^^o 

MOS-FETQ4CD5^«/bi$7^AT2fet3^ ^KD^^^j/brJ^'f 
tdl- t 2T«Q4(D3j?x^i5^'<:t>-HDD4^^b 

20 BVGS^ \Z:^n ^MT^ t d 1 - t 2 CD « {4 «fc T ^ tl T ^5 , 
^:n^CJ:t^T^ MOS-FETQ4^^bTSiE$tl^^S^m§^ 
I4tbT«. ^^t*SJ;'5fcNF^t l~t 2 (Dmm\Zt>r:i-z>X 

mn^ ^oizisi^o -o^v). z.<Dmi^nm I i tvx\'t. cine. 
Btjtt i> t 2t;:43ViT, —'Ammm^mmm, I o to u^)v\z 
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OS-FETQ3 \zM\^x:i- yu^jvcoy— hmB.^miJ't ^ ^ 

5 $ n s . 

^U^y— h - V — X^HiEEVGSS mm^N 2 k2. N2B2fi!l 

)v \zM m V Tc u ^ )v u-D mm im^mm t 2 ~ t d2) iccfe 

ViT>::r>«JBE^^^$ii:. Cltlt^«fc-:jT;i©^^t2~td2 
10 5?>5MO S - F E T Q3 (D:^ >^KD0N1 

-eUT. |^ilicei(7)^KDONl5&tj^T'rS^j^td2 5&^e>f^j^t 
3^1? tt, MOS-FETQ3(DT'^;/^^5'■<A-ec5D^ IKDmm 
t d2~ t 3Tt*Q3CD3}^7^^i5^'f:t — HDDS §^ UT^ggm^^O^ 

^ ^ ^ o 

15 JintC<fcoT,MOS-FETQ3 & ^ b T n Utt ^ I 3 

^ ^ B. > ^x $> A t 2 iimj^ t 3 t <D m \z t> Tc ^ X m,n ^ 
20 ^m::i >^ >-i)-^<D^nmm I c tvx\t. z.n ?>^mm^ i 

^SS^bf^^:bT^*^ ii^#«iN 2 a, N2Btc:^CS«jBE;6t 

lE/M. tfsi^^mmx^m:^ yy'y'D^ c o izMvx^n-r^. ± 
2«, —^^mmm^mm^ I of)^ 0 u^jytfs:^ (D\zmc 0 
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iB^Bj<z) J; 5 \z\^-cmmn.m 1 3,^?imM 1 4 ^mut^z. t. \z. 

(3D^-a■^ 13, I4^bT«2 8Apa:fcJ:oT*5{9. Mx. 

10 2 80Jc^b;/b^SS«SKi 1, I z.fcO'bigMbTViSo 

::n«^ l^^© X 5^ > ^^^StlS: ic^/iST Ji?^ 

li5'->*}fcD©il®«ffil/^;VA^2V/TSSlcHSTf§J; 
^ bT-^^#liNl t:n^^#«SN2A (#«iSI5N 2 AK N 2 A2), 
20 z:j^#|iN2B(#^g]5N2BK N2B2) (i5'->l^) IS^ 

JKOH 5 ^ JC*3 ViT^ CD^-^ (Z)^git«gSt I 3. I 4 b 
25 T«> ^ 2 8 0 b:fetJe5l50^gSmSK I K I 2 t it b T t> 
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)^ .© T a5 § o 

mmm^iz^ >yi7 ^-Lii.-Ldz ^mAT^^^izvtcz. t^z^ 

^^0. :i<o^^\zmm.mm.m^\z^vx'i >:^^ ^^mT^-r 
10 ^ z. tiz^-Dxiit. mmmm-fy^mnrcm^z. zkd^ ^\zm 
mntifj^m^'t ^ \zf3i^ o ^vx. z.<d ^3 \zm^ntif)^m 

^•t ^ Z. tlZ^r:> X > MOSFETQ3, QA(Di$^ — >:tym\Z^ 

c^t•^nx\^^rcm■:^[^m^i)^1^&■^n^.i^v\zfs.^h(Dx^ 

15 ^\Zhm^r:i^'5 \Zs :*:^Jg0J^SlT«Jine>-r>^^^LdK 
h62tVXO. 6 tiH^m^l^^ ^:n,{C J: o T!l0St«^^t I 3. 14. 

20 mmmm^\zy^:t-}^m'f'^m\^^^m^^^ hmmm^i&m 
-r ^ :i ti)ix^ ^ o 

^v^x. mmMmm^ tvxmmmK^m:^'^^m^m^. 
3>x>-y-c o ^(D^mnw.ffi 0 u^jvtfsi-oxhuos - f 

T , 



wo 2005/020416 IH^ PCT/JP2004/011950 



40 

m^m^\zMvx-(>yi'i^i.iuLd2^^n'enmx-r^^t 
10 \z^y) . mmmm\zm:& i^nmni'^^nfsi^^ ^ "5 \ziyxm^^t!(D 

:i(D^ h7b^^:^mm(Dmmtvx\t. mm^um^ tvxm& 
(D{&T (Dmm^mmvxi^^ ^ z. t\zf3:^ o 

GS4 t bT«x -en^n MO S-FETQ3, Q i ^ — > :t y t 

-r ^1$^ ^ ^ > ^x. zicDm^^it- 9 Y \z ^ ^ M. <D m^ii^ ^ c X 

20 ^H)^. ^n\t. ^IzmmhTc^^ \ZVXMO S - F E t QZ. Q4 

cD#y~ h t~;kmmt(Dm\z. ^n^nmmRgi> Rg2 tM^j 

J::5^3 ^/ h^ — i5^-r — HDgl>Dg2 AbTl^^^ 21 t J; ^ , 

iCj^oT^^ MOS-FETQ3. Q4®i5'>->:t:7NFl::. Zi tl ^ 
25 MOS-FETQ3, Q 4 <D ^ — h A # « (Ciss) 0#^f|# 
Sr. Iine>v'3-/ h^-y-frt-HDgU pg2^:^M.T5I#^< 
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^-1$^^ \^D8 (DgU Dg2) " N 2 3 > 5^ 

>D- Co <Dmm\z^ oitScm^ns jiticiJStSo -^-bT^ zio^^ 

5 J;iAtJ^«(D«^^5{)t|Sr||$n§z:i:lca;D> MOS-FETQ3. 

m 6 ^1 m\z^'rmm\z.^n^mM.mm (p o 

15 z::5^{|iJii:mtB:^«JEEo ©^^^fb^fefelc. X<y5^>^ 

mWiWc^i^ < t ^ ^'^\zvxii:kmm.mmtims.^m.y z. 

>i^T?# e> ns J; "5 Jc::^ D . untdliSDT. — <^<il©^«m?fK I 
c (^i5iE«t?fE 1.3. 14) ^iLT'b. |gl O J; "5 i^c± ^ < 
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x> M.^mij^wj\zM't ^ kc^jic mtim.m^Sim (t^ac-^do <o 

Ji®^ 7 J;^ AC-^DC (7?AC-^DC) \t. m 

1 gltcs^-riili^o^^d^m 2 7 0ic:^'r«ilSliIl^Jc:^bT. 

>i>^^}6^§o ^2 7EI(c:^-rieIg§i?l^. :a#«:bPo = l 0 OWI^ 

10 \z\t n AC— Dc= 8 2 xn&'v^^o^z^i^x. ^im \z^-mu 

lHli^Ttt> :^#a*Po=10 0W^l3«77 AC->DC= 8 8 % ^ , 

15 P O = 2 5 Wl^lC«. 77 AC-^DC *t 8 %rRl± b> 

-r >i5^i^ ^ L d ( L dl= L d2= 0 . 6mH) & # A b « (D 
AC-DC m:^^il^^§^bT 21 0-;iCmi^(3«fc 0 S^f 

20 mm\z^y) ^-rm 1 m(DM^<DW^^itmvxt)f)^^ \z. 

^l^m;bPo = OW~l 0 OW<0||fflJCt)feoT7? AC—DC J&til5 
< fj: o T S o . 
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^(D AC-'-DC ntiU^Wi^\t-n AC-^DC= 9 0 XUB.X ^ ^ (D\zn 
V . -^mx^t V AC-^DC= 90. 8 % U\tn^o:> AC->-DC mt} 

]^f)^vfsif)^ B^izmmi^fc^ o iz. 1 miz^-rnmm'^xu. 

tx. m^m^\'i^ K)mmfsi%(D tT^^ii'fy^x^^h(Dxh^o 
^8 Bit*. :$imm\z^n^s 2 (Dmmoymm tvx <d7.^ y 
^^^mu^'^om^M^mvx^^^ ^.t^^>^ 8 m\z^i^^x\t. 
•tx\zf$imiizxwimvn:^^\z^\^^xm — (D^^^nvx.m. 

15 m^'^mt^o 

z.(Dmiz^-tmmm'^u> ^\zm 1 m\z^vrcm 1 (Dmm(Dm. 

m-tjii^s m^-r^^'^^z-(>y^^'Lo^^vx^m::i>^>-^ 
c o<DiEm^'?\zmn-^ti^^'^\zvrz%<ox^^o 
20 m s m(Dm^\z^^^x\t. ±mhhrz^ ^ \z^mm.nm, 

25 m 4 B miz^vr^^ o \zvx :i<D fsiis.^ > ^ ^ ^ > 



FCT/JP2004/011950 



44 

9m\z^-to mdm^it. ^m.Atin&Y kc= i o ov. M^mt! 
po = i 0 Q-wo t^(DWiip^j^^^v. f^sm\z^^mmm^ 

JEEVlt*. 7.-( v^>^m'^Q2 (D:t>y':^yilkWi\ZM^sVX^^ 

u^)vx. ^tytta^mmr i x \tm M u ^ jv x ^ ^ > ^ fiTc: 
DTi2 ^mn^^ txMm^tfsi^ s^Ltii^i^R^vxiEm^iz^Ki 

20 m»ftiDS2ic^bTi 8 0° ^mn)^ y h \^ Tcmm t tt ^ o ^ Tc . 

X-r y ^>^^-?Ql (Di^jiSmjEi UT'bxX-l' y Q2 

:kmr-ysm\zmm-^n^-:kmmm^mm^ (ci-ld 
25 n^-;kmm.m^mni^ I o\^. x-i'^>5^>i^fi2StiDsi iix^ 
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ODlCjiSDT> n^^^igiN 2A a)#^§|5N 2 Al {C#&n§mjEV2 
#i|iaKN 2 A2. #5^gBN 2B2Jc::feViTt). C:(Z)«JEEV2tI^^<D 

20 z.^x. m 2 ^ m\z^-tnB.Y 2 t.\t^\^xji^-h^^ \z. z. 

izfSi^^^ 5.>^x. mu\z 0 u^jvtfs.^f&mf)'^n^n^o o 
z.<Dm^.<Dms.y 2 thx\t. -^u^ux^^ 5,>inA— 
;kmw.n^umm I o o-^iu ^ a -i ^ > ^ tmfs:^ iz 

25 3^d:oTViS(^4'^;ilCtl.t2^t3#SI)• 
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Bl) ^mmV. MO S - F E T Q4 L'T::i-> h 

zi(D_m^s ms.Y 2 tvx\t. m^t^^^izmj^ t it tie 
i^jtt 2 1CT0 u^jv iifsi^j^'Dfsi^mt-^nx^^^o mos- 

GS4 21 JE V 2 55t , Q4 h - V — X MS^a: bT5£ 

10 1 ~ t dl) JCcfe ViT, :t>m&^^±-^-^^o tP^D. O 

^P^t l^tdl;&t.MOS-FETQ4 (D:t>mmDOM tiSi^o 
-eUT. c:<D^^DON2}^>^*^Tt"^NF.'^tdl55^e>P#;^t 2 ^X 
MO S - F E T (D't y h ^ ^ $> ri , HcD-x-zh^^^-T 
A"ea5<S^^ tdl~t 2T«Q40D3l?5^^i5^-f::r — HDD4S:^^b 

;injc:j;^T. uo s - F E T Q4 vxm.-^ ti^mumm 

I4<i:bT«> ^^fS J; a JCI^;!^ t 1 - t 2 W JCt)feo T 

dsn^ ck -5 ic;^ § „ z: (omt^mm 1 4 1 vx cine) 

20 t 1 . t 2 tC:feViT^ — i^ffill^J^iimgft I o <?:: a 

^fe> l^atC JStrCR g 1 e.^!K§m»lHlgSTt*. ±l2mjEV2 
<hi^^t$n§#^g|5N2A2> N2B2{c:^C§«ffi^^tHb. M 
25 OS-FETQ3 iZM V X :t > U ^ )\^ (D ^ — h^&^mtl't ^ ^ 

^\z-^n^o 
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^C^y - h - y ~XF^«JEVGS3 mm^N 2k2. N 2B2 #J 

)v\zMj^vr!iu^)v&.±^womm (m^mm t 2 ~ t d2) jc^fe 

)&tMOS-FETQ3(Z):t>»iKD0Nl hfSi^o 

^vx. nm\zzL<DmmDom if^mTT^mM. t A2 f)^ B>m^ t 

3 * T « . MO S-FETQS^x^^/hiJ'-rATa&D^ 
t d2~ t 3 l:\tQZ(D^y^ ^ ^ ^ :t — HDD3§:^bTM^^tt^3&^ 
10 SStlS. 

;intc:J;oT.MOS-FETQ3 <&:^^bTS£nSM?Jfg«i!S I 3 

^^\zf3i^ . -^mw-i^i^mn^ i o tmmi^x^n^h(D t^fs: 

15 § o 

mmmr^ tvxu. -^#^n2a. n 2 b ic^DsmjE^t 

^L^T> mrnvTc^'^iz. ^(Dm^^o—^mwiiz^c ^m&Y 
2 lit. —^mmy^i^mm^ 1 of)^ou^)vtf3i^<D\zmcou^ 

26 mm,m<D \z\^xmmmm I z.mmmm 1 4 hmmr^:i^\z 
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mnm.tvx\tm^^'e- }if)^m^nx\f^^ ^ t\zf3i^o fsi^. ji 
5 (Dm^^. Mmn^ I z, iAthx\^2 8Avtf,s:-Dx^^.mx 
\t'^^<Df^ 2 8 m^z^hrcmmmm 1 1, 1 2 %i&mvx\^^^o 

(ou. cn^x<Dmmi)-^&mm^n^ \z. y -/-mo^wt^ 

x\zi&y'^itx^y)mm'^<D'^mtv. ^rc. m?i^t-:kmm(D 

15 3\zvx—'AmmNiti:i-^mmN2kimm^N2M. n2A2), 
=.'AmmN2B (mm^N 2BU n2B2) (Dm^ i^->m mm 

•o'^r^. m.^.\z^\^^x . mmnm i k i 2 ictt 8 a p id j:^^* 

tS: © T * ^ . 
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^(D^^},zmmmmm^izMvx^-c>^i^i$^^mx-r^z. 
iiiz^-DX^-i. mmm^ifi^nrcm\z. z.(d-c ^\zmmm 

^II<hlC#oT. MOSFETQ3. Q4<D:$'->::t:7^(C^i;§ 

Ld2, 5.tX-r >i$^^5^ L 0 t LT 0 . 3 uH^m^v. z.n\z^ 

^xmmmm 1 3. 1 4 ic*5frt-5jSft;^iRittsscD^^^B&±T§ ^ t 

:i^Xs s^ji^MTf^^^fe J; "5 jc> mmmmmmu. m:t>m 
m,xi&mm<DMo s - F B T ^m^mm^ t vx m\^^ ^Tctbiz. 
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50 

mmm^x^&'DXh. ±i3©j: fsimm^mf^mm om^mti ^ 

5 ^m^\Z^VX^ >:^^ ^ 'Lil. Ld2, h o ^ ^ tl^ XT ^ 

zLt\z^r). mmnm\zm:^\^mmti^mnf3:^^ cfc-5icbT^^« 
i^mz^^iz^^^m^'Sim^ z. tx. m^um^m^tvxm^m. 

^Tc. m 9 m\z^\^^xu. —:kmw.^mtinmEo\z^c^^) 

15 CD 'J A E o t bTt*. 0 5^t*SJ;'5tC, JK^^-g- 

CD — :;^(:#Jit^iSai;^«J£E o<Dffi:trl/^;i/Tab^ 5 V^f^i><hb 
T> AEo = 0. 1 V p (OUfflT^D^ j^m)&^#e>nTVi 

So 

20 -?^i:{l!litdSm;^mffiE o M O S - F E T Q 3. Q 4 — > 

l^^^8i£IiIil&ibT. MOS-FETQ3. Qi^:^-(y^>^m 

W}'r^z.t\z^v7.^v^>ify^x\z^^^(Dtm^^n^o 

25 o \z^\:^ ^mm^^^-^^. ^m::i >'f >D- c o \zm^mm^%m 
T^m^^zm^^ntdyy^^hoiz^^xi^m-^n^o 
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mW^\^f^^^(DM'^\t. MOS-FETQ3, Qi<D^'-Z^:^yn 
tfJ ^L\<h b T 0 . 3 V p bX S . 

GS4tbT«^ -en-6nMos-FETQ3. — yty t 

Jltl«. ^(c:iJi0Jbfe<J;'5lcLTMOS-FETQ3, Q4 
15 0#y-hi:z:^^?ilJ^i:OWlc:, -en-^n^^ RgK Rg2 ^:M^J 

e:©J;"5lC'>3-/h4^-y-r:^--HDgKDg2^ifA-r^2:i: 

ICckoTt*. MOS-FETQ3, Q40:$' — >^:7l^tC. J:ne> 
MOS-FETQ3, <D^— h XiJ^m (Ciss) (3D||3Bim?t 

20 ^:ne>>'3-/h^-y'r::r-HDgKDg2&^bt§i^^< 

^-i$^-r HDg (DgK Dg2) -> H ilS N 2 3 > 5? 

25 \zxtim-m.<Dn,Mti^w.n,-^n^ citfc<fco> mos-fetqs. 
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Z.<DJe:^\ZVX. MO S - F ET <D^ — >:tym<Dm&^Tm 
m^U^-^"^^ C tiSf^T^n\,ts Jine>MO S - F E TQ3, Q4 

5 # 

Ld2 ^giJI^-r S <fc "5 lCb;fet)0T^5o 

>i5'^ &^^f ^ C i: j; D > CI © J© O - ^ #1 it ffl 
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tsm&B o \Z\t. UO S - F ETQ3. Qi<D^ — >:tyV^\Z±C 
fSi^. ^(Om^^. MOS-FETQ3> Q A <D — > :t y mizY 

m^T ^ ^ \z- 1 Y izi&T-r ^^^-^^n ^tiTco 
10 cti\t. ±^<D iz-( ^ L o <D^ >^ i7 >.:^^m < 
m^vTc iit^z^-DX. ^(D-c y^^ o \z^v^mmnt}ti^ 
m.8m(Dm^^y) :in\z^^^mmn.m.mm\zmn^ . 

z.<Dm^ hhx ^(D^'^fSi^yiS^^^Tuoiz^C^ 
20 l;ick o T, M«^«§i£ I 3. I 4 t-:^ D ^ i: $ n^i^^:;^fpl« 

:J7 ^ L o O'l' >y i7 >X bT 0 . 6 ti H ^ m^T ^ ^ tX . 

mmmm i i.4 jc:3Sfr:^iRi«gfE;&t^ D7a:vick ^5 jcts t ;&tT# 

^ % (DX ^ ^ o 
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10 TUi§9&#iu&"r§,o 

iil.it ?^lli:^«JEEocD^<>'tc^b> ±tabfc¥m3>7^>lJ-C 

^bx. d <D5^ 3 — n ;p L n ©fi&Slc^ bT. ^mn>7^> 
•9- C 02 (DiESig^^^j^b, $ e, ^C^pmn >x>-9*C o 2 Oft 

n>5^>tfCoK Co2 ©6-jE@^^ ratcMLT^. 5^ 3 — 3 
-r;i/L n >?>t^ A $ n/t 'b O <h Jfe S a 

25 mjEE o >tcMb> c. L. c jdck^mw 7cM7^ ^ 
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^\z%w^mvrc^^\z. mi 2m<o^:i^m^\z^\^^x\t. mo 

S-F. ETQ3^ Q 4 (D^y— h izMV. ^^'-ymyh^ — y^ 

s - F B T 0^1$^ ->:tyv^\z^n^n(Dy - h At!s^m<Dwm 

ZL iii)tx^ ?>—:^x. ~;km^mnmm^\z^\,^x\tx-f 
y ^ > ^ y ^ X ^ m h <D t nx rc o -eur. zlcdb 
m\z ^ y) zz-^mmm m t} mm E o\zhm mm.(D / -i xi)^ MS: V 

15 ^z.xmi 2m<Dm^x\t. ±mvrcj;:'5f3i7cmy^)v^^m 
^^:it},z^'DX.^(D^v\z — :kmw.mm^ms.Eo\z^c^ 

20 ;i/ 5 >>y-T^^ b , Av-^j^ >x c i br. M 

;lt^C=6800MF. »JE« 6 . 3 V> E S R (^ffiitt^JlSit 
m) \tl 5mQ&sT tf3:^%<D^M^VX\^^o 

&\Z. 3 — ^ n )VL n tl^X\^. mX\tD CR (It 

^iSia^fi) = 1 mQgS. -r >^i7 ^ >X L = 0 . T/iHgmtc: 
25 ^^UTViS. 

e:nicJ;<s)T. - ^^#Jitgl£ffl:^«JEE o ^ C ^ iil ^ ISt y -< X . 
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1 0 O.V. M.^ni3 F o = 1 0 OYf(Dt^<D^i^^^V. Hi 4 

5 ^m.\i3nf£V kc= 1 0 ov. :fe^^m:tfPo = 2 sw^oD 

10 «JEVlt*. y ^m^Q2 <o^>y:ty^mizMji^vx 
0.1/ trji^mmr i \tm M u ^ ^ ^ > ^ ti 

FDD2 & ^n^2:a:T:ft@14^;feD.c:n:*tsfebTjE@tt{ca; 

mm I DS2 \Z^.hX 1 8 0' ^ffi*te^:7hb:fe?S[?l^i:;feS,^fe. 
7.^y^>'ifm'f-Q\<Dmt^m&tVX%.7.^y'^>'^m^Q2 
25 ©M««JEVl}C^bTl 8 0" iSLmHi^i^y h VTc^mtiS:^. 



wo 2005/020416 ^^^1^ ^^T/JP2004/0 11950 
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:^mr -:^m\zmm-^n^-:kmw.m^mmm (ci-ld \zm 

y 9- > if I jiS2 tf)^^^-^ nit ^(Dti^^ o z,n\z^x)> ^ 
^r^.^'^izvx. -'Ammm^mnmi o\tiE^m'^iif3i^. 
5 :i(D^m^. ^2 7 m\z^vr:L'^^(Dmmm^(D-':kmm^\^m 
mm I o<Dmm (B2 8ei#m) titi^-r^Ls mi 2m(Dm^ 

^>i^^i^>7.\z^r)m^'r^mm^m^^i!)^\'3:2iAjE^^n 

CDfCliSCT, Zl^^^N2B ©#«S|[BN2B2 # & n S S flE V 2 

5^:fe, C:omjEV2tbT«.#i8Sg|5N2B2lC#e»n^m^t 
l/T^ b fc*^, - :^#«SN 2 A ICcfe §#i^BBN 2 A2 :fe T 

20 nm'(ow.i\^\z^Ki n,^ffi^^x\i^^ z. ii\zn.^ o ^rzt(Dm^. 
mu^N 2 ki . mnm'N 2B1 \z^^^x z.<Dm&v 2 tmrn^ 

dJlT, B 2. 8 iUfc^f mjEEV2 a:tt;|55UT^56>^a;'5 fc, C 

osD. z.<Dm^<DmEEy 2 tvxu. "^ui^uT.^^^yif-m 
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-:kMnm^mmm I o (d^u ^ u 7. ^ ^ ^ > ^ tmfs:^ 

fC75:oTV^S (^ft^Bt^tl, t 2 . t3#M)o 

Rg2.d>e.^Smi&lHli^JCJ;D±IB«ffiV2(#Jli^H5N2A2. N2 
B2) Sr^mb. MOS-FETQ4lC^bT:t>l/^;KDy— h 

t 2 iZX 0 hfSi^ J;:'Df3:^^ t-^nx^^^o MOS- 

F E T Q4 <Dy— h-V-Xm \Z^C^^— h - V-X V 
GS4 t*. H <D«JEE V 2 Q4 ©y- h - V -X t LT^ 

m t l~tdl) \Z^^^X. :t>«JE^!^^^iir^o Z. <D 

mm t 1~ tdld^>MOS-FETQ4(D:t->'^r^D0N2 <h;^So 

MOS-FETQ4(Dx^yhi5'^AT35D. ZLO'r y ^ 
AX$>^mm tdl~t 2XUQi<D^^^t^^:t— VDJii^^V 

xmmnmni^mti^o z.(DZLh\-t. ss^-rsy- b - v-xw« 

JE VGS4 S»i K t dl- t 2 CD (3 J; -r? T 'b ^ $ nx , 

Iin(C«fcoT> MOS-FETQ4^:/M^T^$n^M^mdS 

i4tbT«. s^f§«k-5i;ii^^t i~t 2 (Dmm\zt>rci-ox 
mn^^^\zfsi^o o^D. 1 4 1 bxt*. ^inS) 

t 1 . t 2.JC:feV>T. -?^<l(llt^J^iimSS I o ^: 0 U^)V\Z 

tsi^^^ s,>';fi:)tmf3i^^o\z-^n. ztuz^-DX — ^kmrnm^ 
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tISI^<h$n^#^B15N2AK N2B1 IZ^V ^MB^^mV. M 
OS-FETQ3 \ZM V X ^ > U ^ )V (D ^ — hmjBE^tti:^T'5«k 

•5 $ n S o 

ZiO^m-^. MO S - F E T Q3 coy— h - V — Xl^Jc: 
5 ^ C h - y — X r^«ffi VGS3 #^^N2AK N2BlffliJ 

)v\zMmvft]y^)vw.±t:u^mm m^mm t 2-1 d2) \z^ 

10 ^bT^ iRi^tc cD^^DONi 3&mTTS^^ t d2 S^;^ t 

3^-e«. MOS-FETQ3<Dx^;/h^-1'ATS0. Jl©i§^ 
ZLtliZ^-oX .UO S - FETQ3 ^ 1^ V X mtl ^^^M^ I 3 

15 tvxh. m^t ^ \z — :kMmm^mn^ i o cd-^d ^ a x 
^"^izfsi^ . —'Ammm^mmmi o Lmmvxmn^hcD t^s: 

;g.5ii^^3 >-tJ- (sp^fri >7*>+)- C o K C o 2) ^(D^mm 
fSi^l^\z^ri^ti^%(0 tfSi^o ^SD. Mi^tKif^ t bT«. ^ 

^#$IN 2 A,N 2 B JC^DSmjEJji^jE/:^ ^J^i^a-SHST^ti-n 

>x>+hc o \z.Mvx^m'r^> ±u^^wji^i^n ^ nx ^ n 
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jvhfsi^f}^^. m&y 2 \t.-:kmm.m^mmm trnm-r ^ % (D t 
f&mmo^o \izvxmmnm I Zsmmmm I i ^mm-r ^ zL ii\z 

nmtiyX\tmm'B—\ii!)^'^^nx^^^^t\zf3i^o fs:^. ^<d 
mimmm, is, i ^ tvx\t2 s a d tfs:^ x K) . m^\t 
10 m^(Dm2 8 m\z^vr:Lmmmm, ii. i2j;t)fe{£MLTv:>-5o 

CD T a& S o 

1 ^ - >^rcy) (Dmmm.mu^)Vi)^ 2 Y y Tnm\z^T'r ^ ^ 

^ ^ZhX — ^kmmNl iz:j^#MN2A (#^i«UN 2 AK N 2 A2). 
20 -^#^N2B (#||g|5N2BK N 2 B2) (D^^ (^->m Wt^ 

uniz^v) . y;^ — ^ h ^ y I T (Dur \z^ 
c^m^mmt:mmw.T^z^xm.T'^'itrc:iii\z^r)^^n^ 

%<DX^^o 

25 tvxkt. 2 8 miiz^vrc'^^commmm 1 1. i2titi^vx 
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m\z^ >^ ^ h Ai. Ld2 ^jfAT§<i:5J;iU:feJitlCck§, 

-r ^ ^ t\zW^'DT . MOS-FETQ3. Q4<D^ — >:tym\Z^ 

So 

^\zhm^rc^3\z. mi 2 miz^vrcm^<Dm^. ^rns-r 

z.^x. '^^x^m^fc^'^iz. mmmmm^\'i. m:t>m,m. 
xi&mB(OMo s - F ET^mmmm^thxm^^^rctb\z. m 

^ ZL ti)^X^ ^ o 
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\z^o . mmmm\zm-^\^m^if)'^m^vfs:^^ \zvxm^mt! 

10 (D-^ ^fSi^i&M.^m'oX^^^^o 

xm&^m:ij^^z^^mm^m^ z. tx. m^um^m^tvx 

xif^f^i)^^. f3i^i!}^-z>. mm^Mmm^(DM^^mtj\z^^mti^ 
15 ^^m<Dm,y0mM^m^vx\f^^z.t\zf^^%(Dx$>^o 

U y ':f A E o 5?>^ ^ $ n T ^ o 

mm.mmti^s.E o omti u^)\^x^ ^ sv^^^t^hi^x. o. 

z.<Dm'^(D-:kmj&t^mi:jnmE o tx^xu. mos-fetq 
3,Q4 <o^->^ym\zMmvrcMm\z^c ^ j -r x^^)-*^, o . 

1 N V <OV^)\f\Z^Xi^^\^X\^^ o 

Z.Z.X. ^(n>% \ z^x\^. 5p^3>5^>+)-Coi©Mi^«H 

25 El CO U yjl'^^J' A E 1 t) ^ $ nX § J^t, CI © A E 1 

<J!)?gE?]^55>e>«bt)*>§J;5tC.¥tfr3>'7^>+)-Col<DM«MJBEEl 
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^C«^MOS-FETQ3, Q4 (D ^ — > :t y m J^^ V fcM^ \Z 

10 }V\Z^^ y ^ X^^^. 0. IVp (lOOmVp) \Z^X^m 
VGS4 i: bT«. -en^'n MO S-FETQ3> Q4^^->:^:7 

tf^iJ'-r^^^^T. zL(oWi^\t - QY\z^^^(Dn^ifi^\:>x 

15 Vi-Sj^t, ein«. 5felc:ltt§9L/:rc<fc'5fCbTMOS-FETQ3> 
(D^^— V h — )kmmhi(Dm\Z. ^n^n^taRgU Rg2i: 
M^JlCS^a h^-y-i-r^r - HDgKDg2 ^if AUTV^^^ d ^: Id 

2:(3[)^5lc:'>a^:yh^ — y-1'5r-}«Dgl>Dg2S:jfA-r^Iia: 
20 idcfcoT^*. MOS-FETQ3> Q4(DiS7 — >:t>'Btfc. JmS. 
MOS-FETQ3, Q4®y-hA:^#« (Ciss) 

::ne)->3^>h=^^-y-r:t-HDgKDg2*^bT5l#^< 

25 4^-i$^-r HDg (DgK Dg2) ^ — ^# «l N 2 ^ n > 5^ 
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\ZXtl^M<Dm^if)^M.m-^n^ :i t\ZX . MO S - F E T QZ. 

Z. OJ: v\ZVX. MOS-FET(Di5' — > ^ <D ^ JEEI^T ^ 
5 m^m^P'^'i^ ^ Z t7t)^-V^n\t. ::ne.MOS-FETQ3, Q4 

10 m 1 2m\z^'rmmm^x\t. z.n^x<Dm.mf)^^mm'^ti^ 
^m^wcmmiz^^MmsiUm^nvo zi0^m&mm\t. mM 

irnW.WL^M<'t^ii^ bTzl^^firJ|t^JSm:^mJEE^^T$1i^,- 
c (^M«^!EI3, 14) iiVX%. ElOi; 5 lc#:jh»!^*^i!l< ¥ 

^zx. z(D.^vf3iZ t^mm^i^x. :^mm(om 5 (Dmm(Dm 

25 iZVXm^'t ^ Z il hl^Xlf^^ o 

fsi^. z(Dmxu. u\zmi 2 m\tz:^\,^xmmvrc^^\z'z>\^^ 
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